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What is Claimed is: 

1 . A system operative to recognize/objects in content comprising: 

a blackboard comprising 

a plurality of ex 3erts, and 

data comprising original input data and data created by 
processing of any of said plurality of experts, and 

a controller op native to control said experts; 
a belief model, coupled to said controller, comprising a set of beliefs 
and probabilities associated with each belief of said set of beliefs; 
a belief network, couoled to said controller; and 
a relations subsysterr , coupled to said controller. 

2. The system according to cla m 1, wherein said experts comprise expert object 
recognizers comprising at le ist one of: 

region identification [experts; 
color region experts; 
a corner recognizer; 
a closed curve recognizer: 
a roof recognizer; 
a text recognizer; 
simulated experts; 
microphone recognizor; 
space suit recognizer 
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rize^ 




satellite recognizer 
a geometric shape ifecognizer; 
a building recognizor; 
an egg recognizer; 
a dice recognizer; 
a person recognize] 
a face recognizer; ind 
a product recognizor. 



The system according to 



The system according to 



aim 1, wherein said data comprises at least one of: 
relations data; 
expert status data; 
image subsection data; and 
said belief model. 

aim 1, wherein said controller is at least one of: 

operative to choose chosen experts from 
said plurality of experts which are to be 
executed; 

operative to schedule execution of said 
chosen experts; and 

operative to execute said chosen experts. 
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5. 



The system according to claim f , wherein said blackboard further comprises at 
least one of: 

storage tor receiving an input image; and 
a reporter operative to output results of processing. 



6. 



The system according to 

a set of nil 
how different classes red 
spatially and physically. 




1, wherein said belief model comprises: 
educed from a learning system which describes 
by the system are related to each other 



7. The system according to clahjn 
predict existence of a shadow object 
capable of recognizing said shadow 



8. 



The system according to cla 



1, wherein said belief model is operative to 
in an image even if there are no specific experts 
object 



m 1, wherein said belief network is operative to 
combine beliefs in output data outpjut by said experts and probabilities drawn from 
said belief model into a single belief for a given object. 



9. The system according to 
to determine how returned objects 



cljaim 1, wherein said relations subsystem is operative 
returned by said experts are related to each other. 



10. 
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The system according to claim 1, wherein said relations subsystem is operative 
to determine spatial relations. 
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1 1 . The system according to claim 10, yherein said spatial relations include types 
comprising at least one of: 

a noifth type, 
a south type, 
an east type, 
a west type, 
a contains type, 
a Contained by type, and 
adjacent to type. 



12. The system according to claimll, wherein said relations subsystem is operative 
to determine temporal relations 



=3.5 
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13. The system according to claim 12, wherein said temporal relations include 
types comprising at least one yf: 

before type, 
after type, and 
Jan exists with type. 

14. The system according to clajm 1, wherein the content comprises at least one 
of: 



video; 



70 



Venable Ref.: 37005-171895 




an image; 

digitized content; and 
a frame. 

15. The system of claim 1, whereiji said belief model is generated by a learning 
system. 

16. The system of claim 15, ^hp^eirfsaid learning system comprises: 

truth data files for deducing beliefs, probabilities and shadow objects; 

a learning system contr >ller; and 

a statistics space contro led by said controller. 

17. The system according to clai n 15, wherein said learning system is operative to 
assist in integrating a new expert wherein said new expert has been created, 
encapsulated, compiled, a stub function has been added to said blackboard, if 
output is new has been added to the belief model, and a blackboard rule has 
been added to control when said new expert will be executed. 

18. The system of claim 1, wherein said belief network is at least one of: 

a Bayesian Networl :; 

and 

Network. 



a mean probability; 
a Dempster-Shafer 



V 
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19. The system according to claim 1, wherein said belief model comprises: 

rules operative to be used tp make a determination whether or not one 
of said experts should be executed by search of said belief model to determine 
whether an adaptable threshold orf supporting evidence has been exceeded for 
an execution supportability rule/that evaluates outputs of currently executing 
experts. 



20. The system according to claini 1, wherein said belief model is operative to 

model expected object associations, to weigh relative object positions, and to 
tie a probability or belief vali e to those associations. 



22. 



claifri 1, wherein said belief network is operative to 
h hypotheses generated by said experts to form 
belief values for hypothesizdd objects. 



2 1 . The system according to 

combine the belief model wi 



ects comprising: 

specified by a user using a plurality of 



A method of recognizing ob i 
identifying classes of objects 
cooperative object recognition experts; 

achieving higher accuracy fi^m using in parallel said plurality of cooperative 
object recognition experts than is achievabl^ using in serial said plurality of cooperative 
object recognition experts; 

supporting scaleability of performance including supporting multiple 



processors; 
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developing a belief model including 

specifying specified associations among said objects, 
learning learned associations among said objects, 
representing said specified and learned associations, and 
forming a belief network 

wherein said belief network is at least one of a Bayesian 
Network and a Dempster Shafer Network; and 

deducing shadow objects from said belief model. 



23. A method for adding apew expert to a blackboard comprising: 

creating an expert; 

encapsulating said expert; 

compiling said expert; 

adding a stub function to a blackboard; 

determining i "output of said expert is new and if new, then 
addin * the output's class to said blackboard, and 
updating a belief model by providing truth data file data to a 

learning system; and 

creat ng a rule to control when said new expert is to be 
executed when supporting < :vidence is found to exceed an adaptable threshold. 
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